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^>S.^l4i^>^| ^ A J u o Vl ^{A method for forming a semiconductor device} 

£ la ifl*l £ lc ^2fl7l^s] *1U^aHH «>5i^4i^># zj-zj- je*]^ 3g 

£ 2a £ 2d ^ ^5fl7l#^ *fl2*JAHH n)-^. aVs^^^- zj-zj- sLa]^ *g 

^S-, ^ £ 2a 21 ©-© ^ ^a>^1 ^ ©-© ^a>^1. 

£ 3a ifl*l £ 3e ^efl7)#ofl ^-£^^}£] ^lS^^r £^1^ ^a> 

£ 4a vfl*l £ 4c -g- ^*J| a}i^l^x>o] afl^ijj-ig o. c A j^v ^51. 

£ 4d #7] £ 4c ^ ^^o.^ alS^l^^Vl- -£*l?r ^}#. 

£4er ^Bfl7l^3f H-^ofl o+er ^€ i&£*l|4i*r* aim sa]^ ^a>^1. 

< ^A^-^r^l cfltb > 

11,21,31,45 : ^ #5] 13,23,33 : alHeKl 

15,25,49 : ^12#^^^" 17,27,57 : *1#*H- ^-g- 
35 : ^^1-&|ZL 37 : *]^^ 

41 : 43 : ^ €-^Jl 

47 : afll^^HL^ 51 : E*i# 
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53 : s>=n>^H^ 55 : aflial^ej- 
59 : *\}2^$-^ 61 : ^13^^-^ 

<is> ^-^ o. ti}^^^^>^ ^^ ti o v ^°ll ^tb ^-^-S, ^-§1 wlm&Kl #^1 *V^>i 

<16> ^S^l^Rr *}^-9\- #«-°] £ ^ol #jr cg^^^s. ^^o] ^^^cf. 

<17> 0.20 //m °l*}2l tq^o]!:^. ^^]}^}9] sen d}a 3 ^ n> 

7>7l^l^<?] aaj ^ ( self aligned contact, SAC ^-§-*l-Jl 
<18> 0.14 m £±r ^-f * Bl-oj ( hole type ) ^ SAC * <&SL 

CMP ^-8: ^tJ-^H ^^St^f • 

<19> 5. la ^*1 5. lc T7 #5fl7l#S] ^i^Alojlofl u^e}- ^#sl ahE^l^*! JgigJE., 

^A>^1 ^ Cflg ^A>^l-g- H Al*V #71 £ lc TT #71 £ lb ^ ®-@ ^ 

^-|- nq-e^ j£Al^V ^Jolcf. 

<20> £ la# %^*>^ , ^£^7l^r(£Alo>^) #Jfofl 7llolE^q.( £ AloJ.^)ol 

^^^^(^1«L>^)^: ^#^4. 
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<22> a o V 7 ] ^ §5)2 nfl^Kr ^^S^^ofl ^^^>JL oj^. 

^sH^H <£<3 1-51(11)* 

<24> ZL ^l#^>^^^-(£Alo>^)^- ^ ^ Jl ti]B2}°J ^^H* ol-g-^V A>^] 

<25> A o V 7 ] WlH^-O] ^-HM^-i- -f-*}^ A o V 7 ] ^ ^Ejofl ^^5]^ ti] B5}<?} ( 13)^ 

<26> zl cf^-, ^m^-tf-^l ^12^^:^^^(15)# ^^tlrcf. 

(15) ^ ^l#?M<3^-t- ^*}^ ^-71 ^ seizL l-e|(ii)» i^#Ai7l^ 7-1 aj-^^- 
^eh^(17)^- ^*VcK 

<28> <*\7)*\, ® ±= *R>^ 4^ ( bottom CD ) # el- ji , ® ^ #7l ^ 

#31^- ^*(17)^ # ( top ) CD # HAltbcf. 
<29> n 40. f ^v 7] ^eM S _ (17) ^ ^ H ^ ^&|ZL #e)(ll)o]l ^S)^ & 
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<30> #7l £ lb ^ O] v-is}^ 3.^(17)$] £Al«V |Af7jO S ^ _ ^ 

^^*(17)^ # CD © Si- tf>^ CD ® 9] 3.7)7} *\o}7\ <&^r% £^ ^-cf . 
<31> ^>7l £ lc ^ #7l £ lb ^ ®-@ 1}-^ £A]tl ^Aj-^ O.^A] f 

^£(17)3 § CD © 2J- CD © St] 3.7)7} %}o) 7 } ^ &T%. 

<32> s. 2a ifl^l £ 2d ^ #2fl7l#^ ^2^AHlofl t^ej- ^j>8€ aV£^i4f 

^ &51^- B}<?1 SAC ^ij. CM p ^^o. ol-g-fi^ ^Altb ^7l>H. 

£ 2c tt #7] £ 2a ^ ®-® 4^ £*ltt ^a>^1o]ji ( £ 2d ^ ^7] 

£ 2a ^ ®-® ^^°14. 

* ^zJ-«M #71 aVE^l^ ^#A]7l^ ^^tb4. 

<35> #71 ^ 1-e-lzL nfl^^ #ein ^a^tf-M *8^s>ui °1» 

^S^Z^M #71 ^ <&^H 1-51(21)1- ^W4. 

<36> ^7^, #7l ^7) 7]}o)^7^ #^1 ^ 3 *>H.D>^a#* 

xjz]-#^ *H ^a!^- 0.5.^ #7l A-l#^^- WlEe|-0]ol ^Hfl^ #71 TflolH^i 

^ Afol^ ^o^ofl ^^^^^#£1(21)1- ^^t!r 3°14. 
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<38> a> 7 ) u]e^o] ^hm^o. ^v 7] ^ ^e|ofl ^^s]^ ti]He}oi(23)^ 

°H, ^-71 ti] HB^-O] (23)^8- *KE=p}^£L#o1 ^S^iLS. ^£ 3°1 

<39> zl cf-g-, ^lS^^l ^l2#?i^^^-(25)^ ^tW. 

<40> ylBe}<y(23)^ t^**^ SEfl n } i3 ( £ Alo}|)t ol-g-^V 

<41> °17}X], <#7) €-^#(27)^: <#7] WlS^<?l(23)4 B}^ B^S} ^ 2) 1^ 

^«£*K25)°1 ^M*}<^ in.#£l^ ^cH] Aj- 7 ) ^fejj Se)(21)^- ^#Al7H ^£ 

<43> ^y) £ 2b ^ ^7) S. 2a ^ ^ ^A>^lC.^i, ^-7] £ lb 2]- ^"Ol SUj-g-oj tij 

#<H^ A o^7l- Oj-ia ^BflS SAltVcf. 

<44> <^7)*), #7] 7^^ ^*(27)£r 1- CD © 2}- «H3 CD © ^ 3 7]7> %\o} 7 \ 9X 
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<45> #7] £ 2c ^ «|S5}°J4- 5}£D}i£f © 7} £A]£] J7 ZL ^r>«- ofl y| j^.fi}- c ^l °1 ^ 

<46> Aj. 7 ) £ 2d b 7]]o)H^^- ©, ^^#S]ZLl-e) ®, lf^^ <3 ^ ® ^ ^2^^ 

<47> S. 3a £ 3e ^ ^efl7)#<^ ^2^^^^ 0}.=. aV^l^A)-^ J£a] 
<48> £ 3a» «V£*fl7l:&(.EX|o] : ^) av«. ofl 7)}o)^_^(^a}o}-&)o) ag^Q 

<49> ZL^Jl, ^-7] ^^#EiZL ^^u>^3.» o].g-*l- A}-*! Al z}-^ ^- 7 ] ^w.^o^ 

<so> ^7} ^ t-^zz. ^*-a- ^ti^Rr €^ ^^la^^^l ^^^Vjl oji- 

<51> <*)7H, Aj- 7 ) A]Z]-^°- ^. 7] ^olE^^- ^6)] ^ s$ ^ 5}£p}A 3 ||. 

<52> olnfl, Aj-7] ^cp^^^o. q n>3.o} ^Cf. 

<53> ZL ^l^Ti^^SlCSAloV^)^- ^^^j7 tilB^-y f^}i3t Ol-g-ift AV^l 

^^^^ Aj- 7l ^i^tJ^^-I: ^"71 ^ #S]ZL # (31)1- ^#Al7Rr 

^^^rf. 
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<54> #7] a] b -f-^H #7) ^ #e| n #eH] til e e}- o} (33)-§- 

^^W. #7} WlH^^](33)^- 5}£n}A a |ol ^3^0.^ 

<55> £ 3b » <#7l tilHe} o](33)^ ^^^1 ^^tl-cf. 

<56> olnfl, ^"71 ^5}-^ ^H^i- ^^m^^^l 250 ~ 350 A ^^l^ 

500 ~ 600 A ^Ml ^\^}7\] ^cf. 

<57> Aj-7l J^XjZ^^ofl O^Cr| Aj-7] tilB&l-9j(33) 5}£D}A 3 | -^ 7 > Aj. 7 | 

<58> 51 3c # ^lX^-^l ^12#^^ <3 ^(£-^1 ) -8: 

<59> Aj-7] tilHBKl(33)2]- H^-OJ El-Ojol 7^*}^- 3.B» n}-^H(£Al o>^ ol-g-^. 

#Bl(31)# ^#A]7l^ *U^d^ ^#(£>l?J^)-8: 

<60> ^7l^i, #7] €r^^ ^7} (33)4 ^^l ^HJ 3 *ll2 , lf^M <£ 

5M £#£]^ -f-^-oll #7) ^fl^^ein # el (31)1- i^]^ 

<61> zl tf-g-, ^V 7 1 nfi^SRr ^EiZL ^m^^l 

JL OH- ^sH^o} ^-^^^^(35)1 

<62> ojnfl, Aj. 7 ] sg^-^z]-^-^^- CMP ( chemical mechanical polishing ) 

Altb "A" ^ CMP € S^IW. 
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<63> <^7)*\, <#7) 2^1 (33) ^^-S] 5}£D}A 3 ^A CMP Al © 

^ ® 3 T^IS. ^^5)<H -*7l tilB^^I(33)5l *|<£S.A^ ts^m^. 

<64> S. 3d* ^^AS Aj- 7 | ^En#eizL(35)^l 

^"(37)* *§^W. 

<65> o]nfl ( © 4 z>o] u)Be}^l (33)^ ^^^^-(37)0] 7>^K^ ^<g^^- ^^7l 

<66> .^>7l £ 3e ^71 £ lb ^ £ 2b °1H°1 ® ^ © ^ ^-o] ^lij^o) aj.^ CDS 

^n(35)l- ^ -£^1*1- 3-2-5.^, (n) ^-o] ulH^^^ ^-o] 

s)jl on- 7.-1^^^ €-^«5lii(35) nfl^M s.^ ojjH^ 

ol -fr^th 

<68> e^-oi ^ojo^ ^.g. ^ CMP z^-z^ €-^#£1^.-1- ?1 7l 

^^lsl^ 4s. CMP o]*H ylHsl-^1^ o>}elv}+3-^ ^°1 4^ -B- 

^£|<H ±7).o) o|^ Am ^ 
<69> , 3fl^ ^ol3l ^l'tS- <£l4£l^ ^5.7} ^<U*}7} ufl£-°1| ^o}^ 

^^^eizil- ^-sIaI^ItII <H-£- ^l^<HMi wlHeKl°l 

51 Til SlJl ^j^S ^fl^AlE-H- 7 fl2)lAlE^ WlE^ojol ^ES)H ^3 

°1 -B-^ V €4. 
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<?o> a o v 7 i ^2^Al^cflA-1 ^Ajsl^ SAC ^3*1 ^3^S1 t^^H 

l-^ol ^*}7fl5^ SAC Ir^o] 7>^«>l #71 

^ll^Al^sq- ^-oi ^s}^ 1- E}<y SAC nflJjS- 37|| °1 

<71> ^2fl7l#^ S^-fr *M*>7l 

<72> ^-^4^7]. .^SVO. SEM^ £ig6fl *8#S}jl <£*>;3] 4 7 > uf 

<74> ti>£^)7l^; #ofl ^ #^7> ^ *Rr *3*K 

<77> *H V ^ ^^"fiat Ol-g-tb A>^1A1Z|-^^ O.^ #7l ^ f-e]ZI #^7> 

*l^*Hr 
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<80> a o V 7 ] *|Jf ^ ^iU} #7l <5>H.n}-^H# ^-ofl ^Tfl 

^ JLB^ol ^Mj-sq^ ^*r, 

<82> ^lls^^r LPCVD ( low pressure chemical vapor deposition ) ^^-^-S. ^ 

^5xl4wl7> 85 ~ 100 ^AJ)EC1 ^EflS. 
<83> #71 ^12^5)-^ 10 ~ 200 A ^m^- ^A, 

<84> #7l ^13^51-^!- ^^^^g^r PECVD ( plasma enhanced chemical vapor deposition ) 

H o v ^ ^>3il^-al7> 5-40 -2)^B<>1 ^Efls. ^*Hfr ^2)-, 

<85> #7l ^13^2)-^ 500 ~ 3000 A ^^Rr 

<86> *112,3 ^2>^ ^ v|HH SiH 4 /NH 3 7}^ «1# ^Sl-A]^ # 7 1 SiH 4 ^ 

til* ^7>a]?J #71 ^12^2}-^ ^13^2}^ ^*>3 o.s. ^*Hir 5J2r, 

<87> a o > 7 ] ^ ai^^^ Ar 7}if ol-g-tr ^ 

F M- CI 7l7> f-H-^ 2]-*]- Oj-g-^ 2 ^TTil ol#O.S ^}^}7] 

4 A oM ^ 7^1 *)2J- 2 ^ ^q-^ Alz). S^OJg. ^sKr 

<88> -M- -£^0} 
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<89> *lH5}-°l-g- ^^^>Jl, ^l&^-M ^>^4^°1 -r-^r^: ^U^^M- LP ^Bfl 

2) ^^o_S. CD# ^7}a]7]7] ^tb w^^^l 

H oMt> M-^r ^12^^^ PECVD ^Sh^S ^i^lS^W 

o. S *| 3f4^ #JjLo} s>ELP>>ia# wlBE} 

<90> olsr}, ^J=L£ 5L^ *H ^ #Xfl*| ^*}# 

<9i> £ 4a 1^*1 £ 4e ^ ^"^^ ^*HH *V£*H^7}^ ^ y o v ^-§: # 

<92> £ 4a 1- «V£^l7l^;(£A)o>a) ^JjLofl 7llolB^i^-(£Alo>^)ol ^ <g 

<93> ZL^ZL, #7l ^flxg^^ZL ^.^p^al" °]-$r& ^Al^^^S. #7l SpM^ 

(41)^8: ^z}-^ #7] te^7l^ cgcri .g. ii#Al-7l^ ^^#eiZl ^^*(43)-i: ^ 

<94> # 7 j ^ feja s.i«^(43)^ : ^H^Hr #e]zL #2^# ^x^y.^ ^ ^ 

^HJ^^H ^-7) ^ #5]ZL #^(45)# ^^*>Cf. 
<95> <*|7H, #71 ^S)- ^n^^-a- ^-7] TflolH^i^- ^<H1 ^^5]^ ^n>^H^ 

§H #a]^-o.^m) #7] 7l#^q- BE^ tilH^-yol a^f #7l TiHH*! 
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<96> zl cf-g-, ^lS^-^l ^ll^^>^^^(47)^r 

<97> ^-7] ^]l#^]-^<^^-(47) ^M^l ^l2#^V^ < a^-(49)-i: ^^*>ul H «lHe}-«?l 

£##(51) ^ 5fH4iat(53)t 3#th}. ^7l>H, ^1#^^^(47)4 
^l2#M^^(49)^r ^ wle^o] t§^A] q-Efi4fe #*}-<4 ^^-^ 

C^V* SAl^l iflSH ^ 7flSl fO S HAltV ^Ojcf. 

<98> ^7} ^]1#^^^"(47) ^Jf«fl 42^^.^(49), w] e^-o]-^- £.##(51) ^ 

<99> ^-71 ^^^-2: ^^ofl ^l^^ ^5flo]A^(55)^. ^g^tf. o] ufl , #7l ^1^^ 

<ioo> zl cf-g-, ^m^JfMl ^l3^;M<3^(-£^ 0 J:^)-§: #^>i *i##-^ ^^°>^ 
3(51*1 <£^)-I- oj-g-^ *fl3,lM£^* ^n»«-(57)* 

<101> s. 4b# -#7} *13hsR- ^^^(57)^- i^-^V ^JE^^M ^fl2^^ 

(59)-i- 

<102> oj7H, ^"71 ^12^^-^(59)^8: ^>44 u l7> 95 3t) €S ^^ol L p CV D o]-g- 

10 ~ 50 A ¥^15. ^^tVcf. 
<103> £ 4c# fe*}^ , €^15.^^0)1 *fl3*JSj-e]-(61)-g- 

<104> olnfl, >g-7l ^13^^(61)^- &x}s\^*]7} M-^ PECVD H J-^°.S -$7] h] 

HB}o](51)ol 3 550 - 650 A ^^}J1 #71 *\^2i 

*>°H z]^^ €-^€-(57) ^ ^ ^oflir ioo ~ 240 A ^15. 
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^7} €-^#(57) ^^-^ ^|2^^(59)3|- ^13^^(61)* 150 ~ 250 A ^}S. 

<ios> ^7]^, #7] ^13^51-^(61)^ A Jf£--4 ( 0V er hang ) °] -fr^cf. 

<106> £ 4dl- ^-S^, #71 ^.tH^* -*7l ^*(57) ^ 3 

^5}<4(61)# *ll7i*Kr ^2^3* ^]*Vtf. 

<107> <>H f .#71 -i]^^ ^3flo]A^ AlZ^-Al H&l-Ol #e)-^P> o] -g-*j- Ar 

<108> ^-71 ^^£r #7] ^^(57) ^3^5f^ ( 61)# ^r^^l *fl7^ r 7l 

, 450 ~ 550 A ^Ml^ ^^V^t ^>7l trfl^-ofl >y-7l ^^^.01(5!)^. i^-*V 
2: #-^1 100 A ^J£3l ^Sr^-o] d u-Tfl 3°! *>^>^3.#(53)^ ¥^1» ^Tfl 

<i09> £ 3b ^] 7l#^ w>5f ^-ol 250 ~ 350 A «- ^^}JL 450 ~ 650 A ^l^ 

ojHj-^ Al^Ho> s}ir #2fl7l#3} nfl 250 ~ 450 A ^ = 

°>^5L#(53)ol ^7]^]^ jL2r# 
<no> ^y] s. 4e ^ ^sfl7]#^l icj-e}- til^e^ (33) tf^-ofl ^s}-^ 

S^l^ZI, igj-xgofl n]-^ ulH5f^(51) ^Jfofl *§#^ ^5r^ ^1* 

^A r # ASA-] , -g- ^o\] ^ wlHBl-ol(51) zj^-Bj- ^v\}7\ A ¥^ 
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§>=P>i3#6l ^WjS] Jl a-^ofl ^ll^sf^ i5flolAl7> HlH^o] 

X\*<t&^ ^^^iat ^l-g-^- A^J^j^O^ a o V 7 ] ^ #eiZL #E)7> 

e^M- ^*Rr 

21 

^1 l %H1 5a°H, 

^-71 ^12^^-^ LPC\W3°-S. ^}^\^ti} 7 } 85 ~ 100 3*|^m*] ^Efls. 
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. *0 l 9X°]*\, 

^7) 42^^ 10 ~ 200 A ^1^># *g ^ ?>}^ ^ h>S.^^> 

[3^8" 4] 

*H 1 &«>H, 

#7l ^3^^ «§^^^^r PECVD «o V ^€- °l-§-^V^ ^>3t|4«l7> 5-40 S^EO] 
5] 

*H 1 *<H1 5a°w, 

^l3^2^-& 500 ~ 3000 A ^MlS 3# ^ f>}^ «VE*fl4i 

6] 

1 %H &<H*1. 

*fl2,3 lls]-^ ^ *fl<*IH S1H4/NH3 7fi ^^-a]^ ^-71 SiH 4 St\ 

^}tt S>5.^1 db7]-^ ^^« 0 >^. 
[$^# 7] 

*n 1 %H1 5fl°H, 
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%7] SL*\i% 5S *\^^ ^S^- a]z^^ Ar ol-g-*V ^ 

S)E)3 F 4 CI 717} ^€ W "%*\% °l-§-*M 2 #31 ol^l-o.^ ^Al*}7l 

M" ^-71 ^ 7>^1 ^1Z| 2:^o] S ^ *>M-2] AlZ^- ^#o_3. ^*}is}^ ^ 
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IS. 2b] 
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